Aim: The purpose of the study was to assess whether postoperative periapical healing of apical periodontitis & postoperative pain differ in patients with controlled diabetes type 2 compared to diabetes-free patients after receiving one-visit root canal treatment. Subjects and Methods: in a cohort prospective study, Forty six necrotic mature teeth with apical periodontitis of patients 18-60 years old were divided into 2 groups. A) Control group diabetic free patients B) Diabetic group who suffered from controlled diabetes mellitus type 2. Protaper files were used for mechanical preparation together with sodium hypochlorite irrigation and EDTA as a final flush. All procedures were done in single visit; follow-up was done up to 12 months using standardized digital radiographs. Results: preoperative swelling was significantly greater in diabetic group (P=0.047). Also, duration of session was significantly greater in diabetic group (p=0.016). In addition, there was a significantly greater postoperative pain incidence after 12 hours in diabetic group (P=0.027). While, no difference was found regarding postoperative healing at different follow up intervals in both groups. Conclusion: Generally necrotic teeth with periapical periodontitis were successfully treated regarding the healing of the periapical lesions. Single visit endodontic treatment of necrotic teeth with apical peridontitis, could be successfully done in controlled diabetic patients.
Introduction
Diabetes mellitus (DM) is a disorder characterized by hyperglycemia and can manifest itself as types 1 and 2 (1) . DM alters many functions of the immune system and is commonly associated with delayed healing and compromised immune responses (2) . This predisposes to chronic inflammation, progressive tissue breakdown, and diminished tissue repair capacity (3) . DM can be considered a predisposing factor for endodontic infections (4) . DM can serve as a disease modifier of apical periodontitis (AP) in the sense that individuals with diabetes can be more prone to develop primary and periapical disease (5, 6) . AP was found to be more prevalent in untreated teeth in individuals with DM type 2 (7, 8) . The prognosis for root filled teeth is worse in diabetic patients, showing a higher rate of root canal failure with increased prevalence of persistent chronic Ali and Amin 2 apical periodontitis (9, 10) . Females with long-duration diabetes can have more root canal-treated teeth with AP than others with short-duration diabetes and nondiabetic females (11) . Men with type 2 diabetes, who received endodontic treatments, were more likely to develop residual lesions after treatment (5) . Patients with diabetes recorded a reduced likelihood of success of endodontic treatment in cases with preoperative periradicular lesions (12) . Thus, the aim of this cohort study was to assess the postoperative healing and pain in controlled diabetes type 2 patients compared to nondiabetic patients when teeth with apical periodontitis received a single visit root canal treatment.
Materials and Methods
Thirty seven patients were recruited [20 patients All patients signed informed consent after clearly explain the procedure of the study. Diabetic patients were asked to deliver the result of glycated heamoglobin test with them on the beginning of the root canal treatment visit. Also diabetic patients were obligated to take their medications regularly as prescribed by the physician to keep the blood glucose at normal level. Preoperative pain was recorded as a base line record using numerical rating scale(NRS) (13) .The involved tooth was anaesthetized by 1.8 ml of mepivacaine with vasoconstrictor.
An access cavity preparation was performed in each tooth followed by deroofing and flaring of the access. Determination of working length was done using an electronic apex locator and confirmed by a radiograph using bisecting angle technique. Cleaning and shaping was carried out using ProTaper Universal rotary system, SX was used first for coronal flaring followed by S1 to the full working length. Then S2, F1till F5 were used to the full working length. Each file was lubricated using EDTA gel. Each canal was irrigated with 1ml sodium hypochlorite 2.5 % between file sizes using 27 gauge needle (C-KJECT disposable dental needles, Korea) inserted apically as deep as possible without being locked in the canal Final irrigation was carried out using 5 ml of 17% EDTA for 1 min, followed by distilled water as a final flash. The canals were dried using paper points and obturated by lateral compaction technique using ProTaper pre-fitted Gutta percha size F5. Using Endofill (Zinc Oxide Eugenol based sealer).
Each tooth received a permanent filling of Glass Ionomer. All the procedures were performed in a single visit. Postoperative radiograph was taken using a film holder as a baseline record at the end of the visit using a stent prepared previously for standardization. All patients were requested to fill the numerical rating scale (NRS) at intervals 12, 24, 48, 72 hours and 7 days to return it at the next visit. Each patient was given a pack of 2 Placebo capsules to be taken in case of pain only; one tablet was first taken followed by the other if no relief was achieved after one hour. A prescription of antibiotic (amoxicillin and clavulanic acid) was given in case of swelling. Emergency visit was scheduled in case of extreme pain &/or swelling. Worth to mention no incision or drainage was done.
For this study in both groups there are A) independent variables include Include all preoperative factors like age, gender, preoperarive pain, swelling and diameter of radiolucency, in addition to all intraoperative factors like presence of pus. B) Primary outcome: Periapical healing at 0, 3, 6, 9, 12 months after root canal treatment was the primary outcome. Periapical healing measured by modification of index of Strindberg study (14) used for radiographic healing assessment using the same parameters applied with the preoperative radiograph (figure 1).
Results
Results showed that there was no statistically significant difference between the two groups regarding the demographic data; smoking habit, tooth type and tooth arch. While statistically significant difference in the mean age values between control and diabetes groups was found (p=0.001) where diabetic patients were older than non-diabetic ones (table 1) . Clinical and radiographic findings showed no difference between the two tested regarding preoperative pain, presence of fistula, presence of previous restoration and diameter of radiolucency. On the other hand, preoperative swelling found to be more in diabetics (n=7) than non-diabetics (n=1) (p=0.047).
The presence of pus, sealer extrusion from apex and the level of root end filling in relation to the apex as an intraoperative findings was not different between both groups while the duration of session was statistically Post-operative pain findings obtained by numerical rating scale showed a significant difference between diabetic (n=17) and non-diabetic group (n=8) in postoperative pain incidence after 12 hours (p=0.027). In other words, the control group patients showed higher incidence of no pain than those of the diabetes group. While no difference was found between the two groups after 24, 48, 72 and 168 hours. Radiographic post-operative findings indicated that control and diabetes groups did not show any significant difference in terms of healing after 3, 6, 9 and 12 month ( 
4.Discussion
The diagnosis of pulpal and periapical status was determined, on the basis of chief complain, senstivity testing, history of trauma and pain as well as clinical and radiographic examination (14) (15) (16) . In the diabetic patients, the metabolic control status was determined preoperatively by measuring glycated heamoglobin (HbA1c).
In this study, the endodontic treatment was completed in a single visit in both groups. A number of studies concluded that there was no significant difference between single and multiple visits root canal treatment in terms of postoperative complications for teeth with infected root canals (17) . Moreover, the prevalence of post obturation pain was found to be significantly lower in single visit approach at short term follow up period (17) . Numerical rating scale (NRS) was used to evaluate pain intensity. This scale has been used periodically after being explained to the patients on a paper, according to an approved protocol, at 12, 24, 48, 72 hours and 168 hours after root canal treatment (18, 19) .
Regarding postoperative pain, a previous study (20) has shown no significant association between preoperative swelling within 24 hours and postoperative pain. Regarding healing, the preoperative soft tissue swelling was not a prognostic indicator for postoperative healing (21) . Another study (22) showed a significant association of preoperative gingival swelling with the healing rate. High susceptibility of diabetes to preoperative swelling could be due to being more prone to infection and altered cell metabolism.
The size of preoperative lesion may affect postoperative pain and periapical healing. The effect of preoperative size of the periapical lesion on periapical healing has been analyzed by Ng et al (21) who found a significant influence on the success of primary root canal treatment with smaller lesions improving periapical health. On the other hand, other studies (23, 24) found no significant difference in success rate between teeth with small (˂5mm) or large ( ≥5mm) periapical lesions.
During treatment of patients in the control group, problems related to the teeth to be treated or to lack of cooperation of some patients resulted in significantly Five diabetic patients took antibiotic compared to one patient in the control group with no significant difference, due to development of postoperative swelling which necessitated antibiotic prescription. This could be due to diabetic patients are more susceptible to infection processes caused by reduced oxygen diffusion through the capillary wall (25) . Neutrophil suppression and bacterial synergism imply a commonly delayed and severe infection process.
Significantly more patients suffered from postoperative pain at 12 hours in the diabetes group compared to control group. This could be due to the fact that diabetic patients could develop nerve damage over time throughout the body. This nerve damage could result in no symptoms at all, while it might result in pain which could exaggerate the dental pain (26) .
Control and diabetes groups did not show any significant difference regarding healing after 3, 6, 9 and 12 month. Similar results were obtained by LopezLopez et al (8) , Britto et al (5) , Marotta et al (6) and Ng et al (21) . On the other hand, Fouad and Burleson (27) reported that cases with a preoperative peri-radicular lesions less successful than cases without preoperative peri-radicular lesions. This is attributed to larger sample size which could allow smaller difference in success rate. In addition, some studies trend to converge on a positive association between diabetes and a larger number of periapical lesions (28) .
Conclusion
Both groups (control and diabetes) with necrotic teeth and periapical periodontitis were successfully treated regarding the healing of the periapical lesions. Single visit could be done in diabetic patients on condition that their medical status is stable and their blood glucose level is controlled. Healing could take up to 1 year to be obviously seen. 
